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1RWH WKDW WKLV HTXDWLRQZDV GHULYHG IURP VWXG\LQJ WKHUPDO FRQGXFWLRQ LQD VHPLLQILQLWH VROLG9DOXH RI& LV
UHSRUWHGE\'HDODQG%H\OHU>@WREHIRUFRPSDUWPHQWILUHV7\SLFDOYDOXHVRIWKHUPDOSURSHUWLHVWRJHWKHUZLWK
WKHVWHDG\VWDWHYDOXHRIKFWKLFNQHVVRIWKHPDWHULDOLVDVVXPHGWREHPIRUFRPPRQEXLOGLQJPDWHULDOVVXFK
DVJODVVDQGVWHHODUHVKRZQ>@LQ7DEOH3URSHUWLHVRIRWKHUEXLOGLQJPDWHULDOVVXFKDVFRQFUHWHDUHVKRZQDV
ZHOOIRUFRPSDULVRQ
7DEOH7\SLFDOYDOXHVIRUWKHUPDOSURSHUWLHVRIZDOOPDWHULDOVDQGFULWLFDOFRQGLWLRQVIRUIODVKRYHU
0DWHULDOV
7KHUPDO
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NZ:P.
'HQVLW\
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6SHFLILFKHDW
FDSDFLW\
FZ-NJ.
7KHUPDOLQHUWLD
NZUZFZ
:P.V
6WHDG\VWDWHHIIHFWLYH
KHDWWUDQVIHU
FRHIILFLHQW
KF:P.
&ULWLFDOKHDW
UHOHDVHUDWH
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&ULWLFDO
WHPSHUDWXUH
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  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%DVHGRQWKHPRGHOGHYHORSHGWKHHIIHFWRIIDoDGHPDWHULDORQWKHFULWLFDOFRQGLWLRQIRUIODVKRYHUZDVH[DPLQHG
LQ DQ H[DPSOH URRP RI OHQJWK PZLGWK P DQG KHLJKW P 7KH VHOHFWHG YDOXHV RI FRQWURO SDUDPHWHUV DQG
FRQVWDQWVXVHGDUHVRIÂ:P.FSRI-NJ.&GRIJRIPVKWRI:P.:P.
+FRPRIÂ-NJ+GRIP+YDSRIÂ-NJURI7RI.8FRI:GRIP=RIP F RI
5
F RI P RIDQGURINJÂP
5HVXOWV
7KHKHDW JDLQ UDWH DQG ORVV UDWH FXUYHV RI WKH VPRNH OD\HUZHUH SORWWHGDJDLQVW WHPSHUDWXUH$V WKH ILUH JUHZ
ZKLFKFDQEHUHSUHVHQWHGE\WKHLQFUHDVLQJ4YDOXHVLWZDVIRXQGWKDWWKHUHZHUHIRXUW\SLFDOUHODWLYHSRVLWLRQVIRU
*DQG/FXUYHV$VGHPRQVWUDWHGLQ)LJDWRGWKHUHPD\EHRQHWZRRUWKUHHLQWHUVHFWLRQV7KHVHLQWHUVHFWLRQV
GHQRWHHTXLOLEULXPVWDWHV7KHVWDELOLW\RIWKHHTXLOLEULXPSRLQWVFDQEHGHWHUPLQHGE\LWVFRUUHVSRQGLQJHLJHQYDOXHV
LQ)LJE:KHQWKHILUHLVVPDOOWKHUHLVRQO\RQHLQWHUVHFWLRQDQGWKHILUHZLOOVWDELOL]HDWDORZHUWHPSHUDWXUH$V
VKRZQLQ)LJEWKHUHDUHWZRLQWHUVHFWLRQVLQWKHJURZWKVWDJH7KHKLJKHUWHPSHUDWXUHSRLQWLVXQVWDEOHDQGGRHV
QRWH[LVWSK\VLFDOO\,Q)LJFWKHWZRFXUYHVDUHWDQJHQWDWSRLQW$FRUUHVSRQGLQJWRSRLQWV&(UHVSHFWLYHO\$
VPDOOLQFUHPHQWLQWHPSHUDWXUHZLOOFDXVHWKHVPRNHOD\HUWHPSHUDWXUHWRULVHUDSLGO\WRSRLQW%FRUUHVSRQGLQJWR
SRLQWV' ) UHVSHFWLYHO\ ZKLFK UHSUHVHQWV D YHQWLODWLRQFRQWUROOHG VWDWH 7KLV MXPS IURPDQ HTXLOLEULXP VWDWH WR
DQRWKHUUHPRWHVWDEOHVWDWHLVFDOOHGELIXUFDWLRQZKLFKLVFRQVLGHUHGDVWKHRFFXUUHQFHRIIODVKRYHU7KHHLJHQYDOXH
IRUSRLQW&LV]HURZKLFKFDQEHVHHQ IURP)LJE7KLVUDSLGWUDQVLWLRQ LVGHPRQVWUDWHGPRUHYLYLGO\ LQ)LJ D
:LWKWKHLQFUHDVHRIKHDWUHOHDVHUDWHWKHVPRNHOD\HUWHPSHUDWXUHMXPSVIURPSRLQW&WRSRLQW',Q)LJ GWKH
KHDW JDLQ UDWH FXUYH LVDOZD\V DERYH WKHKHDW ORVV UDWH FXUYH VR WKH ILUH FDQ JURZ FRQWLQXDOO\ WR WKH YHQWLODWLRQ
FRQWUROOHGVWDJH
,QWKHPRGHOGHYHORSHGWKHRFFXUUHQFHRIIODVKRYHUKDVDFORVHUHODWLRQVKLSZLWKWKHKHDWJDLQUDWHDQGORVVUDWH
RIWKHVPRNHOD\HU7KHWHPSHUDWXUHRIWKHZDOOKDVDQHIIHFWRQKRZPXFKKHDWZLOOEHGLVVLSDWHGWKURXJKWKHVROLG
ERXQGDU\DQGLWVYDOXHGHSHQGVRQWKHWKHUPDOSURSHUWLHVRIWKHZDOOPDWHULDOV,IWKHWKHUPDOLQHUWLDRIWKHZDOOLV
ORZWKHZDOOVXUIDFHKHDWVTXLFNO\DQG8FLVLQGLFDWHGE\DODUJHYDOXH,IWKHWKHUPDOLQHUWLDLVRIDKLJKHUYDOXHWKH
ZDOOVXUIDFHKHDWVVORZO\WKHQDVPDOO8FLVXVHG&ULWLFDOKHDWUHOHDVHUDWHIRUIODVKRYHUXQGHUYDU\LQJYDOXHVRI8F
FDQEHSUHGLFWHGDVLQ)LJF:LWKWKHLQFUHDVHRI8FWKHFULWLFDOKHDWUHOHDVHUDWHIRUWKHRFFXUUHQFHRIIODVKRYHULQ
WKH H[DPSOH URRP UHGXFHV ,Q WKH H[WUHPH FDVHZKHUH8F  D ELJ YDOXH RI KHDW UHOHDVH UDWH DERXW  0: LV
QHHGHGWRLQLWLDWHIODVKRYHU$FFRUGLQJWRWKHPRGHOWKHPD[LPXPKHDWUHOHDVHUDWHWKDWFDQEHDFKLHYHGLVDERXW
0:DQG WKHQ LIWKH WKHUPDOLQHUWLDRI WKHPDWHULDO LVWRRELJ IODVKRYHUPD\QRWKDSSHQ:KHQ8F  OLWWOH
KHDWLVGLVVLSDWHGDZD\ WKURXJK WKHVROLGERXQGDU\DQGPRUHKHDW LVWUDSSHGLQWKHHQFORVXUH)ODVKRYHUZLOO WDNH
SODFHPRUHOLNHO\DQGTXLFNO\
7RFRQVLGHUWKHHIIHFWRIFHUWDLQW\SHRIIDoDGHPDWHULDORQWKHFULWLFDOFRQGLWLRQVIRUIODVKRYHUFHLOLQJDQGZDOOV
DUHDVVXPHGWREHPDGHRI WKHVDPHNLQGRIPDWHULDO(TXDWLRQ  LV VXEVWLWXWHGE\HTXDWLRQ  LQWKHQRQOLQHDU
PRGHODQGIRUVLPSOLILFDWLRQWKHFRQGXFWLRQKHDWWUDQVIHUWKURXJKWKHVROLGERXQGDU\ZLWKDWKLFNQHVVRIPLV
SUHVXPHGWRUHDFKDVWHDG\VWDWH7KHFULWLFDOFRQGLWLRQVIRUIODVKRYHUFDOFXODWHGE\WKHPRGHODUHOLVWHGLQ7DEOH
,W LV REYLRXV WKDW FRPSDUHGZLWKPDWHULDOVZLWK ODUJH WKHUPDO LQHUWLD OLNH VWHHO IODVKRYHU LVPRUH OLNHO\ WR RFFXU
ZKHQWKHURRPLVHQFORVHGZLWKPDWHULDOVOLNHJODVVILEHUVZLWKRUJDQLFERQGVDQGWLPEHU
&RQFOXVLRQV
$V WKHFRROLQJORDGVWURQJO\GHSHQGVRQWKHFRQVWUXFWLRQRI WKHEXLOGLQJ HQYHORSHDQGWKHZHDWKHUFRQGLWLRQV
OLPLWLQJ WKH DPRXQW RI VRODU KHDW JDLQ WKURXJK WKHVH EXLOGLQJ HQYHORSHV LV REYLRXVO\ DQ LPSRUWDQW VWHS IRU
PLQLPL]LQJWKHFRROLQJHQHUJ\FRQVXPSWLRQ,QSUDFWLFHEXLOGLQJIDoDGHXVXDOO\LQYROYHVDFRPSRVLWHRIPDWHULDOV
RWKHU WKDQDVLQJOH OD\HURIFHUWDLQPDWHULDO ,Q WKLV VWXG\ WKHHIIHFWRI LQGLYLGXDO IDoDGHPDWHULDO RQ IODVKRYHU LV
HPSKDVL]HG 7KRXJK WKH IDoDGH PRGHOHG GLIIHUV IURP WKH UHDO FRQILJXUDWLRQV LW FDQ GHPRQVWUDWH WKH ILUH ULVN
DVVRFLDWHGZLWKEXLOGLQJIDoDGHIHDWXUHGHQHUJ\FRQVHUYDWLRQLQDVLPSOHZD\:KHQPDWHULDOVZLWKEHWWHUWKHUPDO
LQVXODWLRQOLNHIRDPRUJODVVPDWHULDOVDUHXVHGIRUHQHUJ\FRQVHUYDWLRQLQDLUFRQGLWLRQHGEXLOGLQJVKHDWJHQHUDWHG
IURPDILUHZLOOEHWUDSSHGDQGIODVKRYHUZRXOGRFFXUHDVLO\2QWKHRWKHUKDQGDILUHLQDEXLOGLQJPDGHRIVWHHO
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ZRXOGEXUQZLWKDORQJHUWLPHWRIODVKRYHU7KHUHIRUHZKHQGHVLJQLQJEXLOGLQJIDoDGHWKHHIIHFWRIPDWHULDOVXVHG
RQILUHGHYHORSPHQWVKRXOGEHWDNHQLQWRDFFRXQW
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7KHZRUNGHVFULEHG LQWKLVSDSHULV VXSSRUWHGE\DJUDQW IURP WKH5HVHDUFK*UDQWV&RXQFLORI WKH+RQJ.RQJ
6SHFLDO $GPLQLVWUDWLYH 5HJLRQ &KLQD IRU WKH SURMHFW ³$VSHFWV RI 2SHQ .LWFKHQ )LUHV LQ 7DOO %XLOGLQJ DQG
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/L+RQJQDQ/L+XLDQG:DQJ*XR[LQ
HGLWRUV3URFHHGLQJVRIUG&KLQD-DSDQ866\PSRVLXPRQ6WUXFWXUDO+HDOWK0RQLWRULQJDQG&RQWURODQGWK&KLQHVH1DWLRQDO&RQIHUHQFH
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